The Month In Review




Departure from Normal Temperature (F)
12/1/2016 — 12/31/2016




= Percent of Neormal Precipitation (%)
12/1/2016 — 12/31/2016
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~Select December Averages

and Departures

Max T MaxTD MinT MinTD AweT AvweTD PCPN PCPN D Snow
Y akima 355 0.3 16.5 4.8 26.0 2.5 087 -0 66 74 2.3
L}*}i}annewick 375 2.4 238 5.0 307 3.7 0.74 -0.39 g 6.8
alla Walla 364 -2 228 5.6 296 -3.8 2.06 041 169 125
The Dalles 378 25 2h4 48 316 36 243 0.30 I I

Redmond 35.8 4.7 12.5 8.2 242 6.5 1.74 058 155 104
Pendleton Airport 354 4.1 20.8 -6.2 251 -5.1 2.29 082 184 12.5
La Grande 1.9 5.7 -5.9 -4 273 1.07
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The mean synoptic pattern for the month of December 2016 was characterized by a deep trough of abnormally low
pressure over southwestern and south central Canada. A piece of this upper level trough also extended to the south
over the Pacific Northwest and the northern tier of the US. A large ridge of high pressure was also evident across the
Aleutian Islands and western Alaska. This is the classic setup for cold weather in the Northwest, as a north or
northeasterly flow of air develops. December ended very cold, with much below normal temperatures in eastern
Washington and Oregon. Precipitation amounts were near to above normal for much of Oregon, while ending mainly
below normal in Washington. Snowfall was near to above average for much of the area. A deep snowpack has been
established for many of the area mountains.



ecember 2016 Detaile
Level Pattern Analysis

% The first two weeks of December
featured a large ridge of high
pressure over Alaska and
northern Canada. With a trough
of lower pressure in place across
southern Canada and the
northern US. This brought very
cold and snowy weather to the
Pacific Northwest.
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» For the second half of the
month, the offshore ridge broke
down slightly. This allowed some
milder Pacific air into our region.
Temperatures were not as cold,
but precipitation continued at
times.
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Top 10 Coldest Daily December Lows

City Rank Dec 2016
Daily Low

Current or Previous Dec

Record Daily Low

Pasco, WA -g on 12/17
Hermiston, OR #2 -13 on 12/17
Sunriver, OR #5(T) -14 on 12/17
La Grande, OR #8(T) -7 0n 12/19
Meacham, OR #10 -15 on 12/17

-6 on 12/16/2008
-16 on 12/16/2008
-27 on 12/08/2013
-18 on 12/23/1983
-28 on 12/21/1998



Coldest Average
December Monthly Max T

City Rank Dec 2016 Current or Previous Coldest
Avg Max T Dec Avg Max T

Sisters, OR 33.5 33.8 in 2009
John Day, OR #2 33.6 31.1in 1983
Cle Elum, WA #3 29.6 27.51n 1983

Grizzly, OR #3 35.1 30.6 in 1983
La Grande, OR #3 31.9 30.1in 1985

Long Creek, OR #3 33.5 31.9 1N 1990
Meacham, OR #4 20.2 26.8 in 1972

Pasco, WA #4 36.6 34.11n 2009

Redmond, OR #4 35.8 30.1in 1983
Goldendale, WA #4 33.1 29.4 in 1919

Hermiston, OR #5 36.9 33.6 In 2009



City

Top 5 Coldest Average
December Monthly Min T

Dec 2016

AvgMin T

Current or Previous
Coldest Dec Avg Min T

Redmond, OR
Sunriver, OR
Meacham, OR
John Day, OR
La Grande, OR
Sisters, OR
Pelton Dam, OR
Ellensburg, WA

12.5°
95
13.5°
14.9
14.8°
10.3°

o

18.7

o

16.7

14.0 In 2008
13.2 In 2008
13.1 in 2009
13.7 In 1990
13.7 in 1985
6.8 in 1985
17.0 in 1985

10.1 1N 1948



Top 5 Coldest Average

December Monthly Min T (Cont'd)

City

Dec 2016

Avg Min T

Current or Previous
Coldest Dec Avg Min T

Hermiston, OR

Pasco, WA
Antelope, OR
Grizzly, OR
Madras, OR
Monument, OR
Long Creek, OR
Walla Walla, WA

19.9°
19.1°
15.6°
13.9°
11.1°

16.1°

14.3°
22.8°

18.1in 2009
18.1 In 2013
13.6 in 1985
11.3 In 1990
6.2 1n 1909
10.2 in 1985
10.8 In 1990

17.2 1n 1985



Top 5 Coldest Average
December Monthly Temperature

City Rank Dec 2016 Current or Previous
Avg T Coldest Dec Avg T

Meacham, OR
Redmond, OR #2
John Day, OR #2
La Grande, OR #2
Monument, OR #2
Sisters, OR #2
Pasco, WA #3

Grizzly, OR #3

21.3° 21.2 in 1972
24.1° 23.01n 1983
24.7° 23.8 in 1983
23.3° 21.3 1N 1985
25.2° 21.9 in 1985
21.9° 20.5 1n 1985
27.9° 26.3 In 2009
25.0° 23.4 1N 1948



Top 5 Coldest Average December
Monthly Temperature (Cont’'d)

City

Hermiston, OR
Madras, OR
Prineville, OR
Long Creek, OR
Pelton Dam, OR
Ellensburg, WA
Bend, OR

Dec 2016

Avg T

28.4°
23.6°
26.0°
23.9°
28.3°
24.5°
25.2°

Current or Previous
Coldest Dec Avg T

25.9 in 2009
21.0 in 1985
23.31n 1985
21.3 In 1990
24.51n 1985
18.9 in 1948

22.6 in 1909
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Top 5 Monthly Snowtfall
Records for December

City Dec 2016 Current or Previous
Snowfall Highest Dec Snowfall

Pelton Dam, OR #1 16.0” 11.0” in 1985
Walla Walla, OR #2 16.9” 23.4” in 1983
Sunriver, OR #2 29.8” 30.9” in 2008
Spray, OR #2 13.8” 22.3” in 2008
Pendleton, OR #3 18.5" 32.5  in 2008
Dayton, WA #3 19.0” 24.2” in 2008

Antelope, OR #3 18.0” 20.0” in 1968
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Top 5 Monthly Snowtfall

Records for December (Cont’d)

City Dec 2016 Current or Previous
Snowfall Highest Dec Snowfall

Whitman Mission #3 14.2” 24.2” in 2008
Meacham, OR #4 52.0" 68.8” in 1948
Kennewick, WA #4 9.0” 16.3” in 1955
Madras, OR #4 16.5” 21.0” in 1909
Condon, OR #5 17.3” 44.6” in 2008
Arlington, OR #5 9.0” 13.5 in 1983

Heppner, OR #5 13.0” 31.0" 2008



December




December 5 =16 Cold and Snow-==

Location Total | Lowest
Snow Temp

Pendleton, OR 6.5 5°
Meacham, OR 13.5" -11°
Redmond, OR 2.8” 0°
Pasco, WA 2" 13°
Walla Walla, WA iyl 13°
Yakima, WA 5.1 8°
Hermiston, OR 4.9” 12°
Ellensburg, WA 5.9 10°
Bend, OR 8.3” 2°
Easton, WA 21.0” 12°
Heppner, OR 5.5 1°

A frontal boundary pushed northward through the area on
December 8™ and into the 9t bringing a period of steady
snow to much of the region. Snowfall amounts over the 5
day period were mainly between 5 to 10 inches for most
locations. In the mountains, 1 to 2 feet of new snow fell.




December 12 — 19" Very Cold & More S

_ Location Total Lowest
Snow Temp

Pendleton, OR 8.6” -5°
Meacham, OR 15.6” -15°
Redmond, OR 12.7” -7°
Pasco, WA 6.0” -9°
Walla Walla 7.5 1°
Yakima, WA 2.0” -4°
Hermiston, OR 3.17 -13°
Ellensburg, WA 2.3" -3°
Heppner, OR 6.5 2°
Easton, WA 10.0” 9°
Madras, OR 11.0" -6°
Bend, OR 13.17 -2°
Dayville, OR 4.67 50 On December 14™ and 15™ a strong area of low pressure passed eastward
across southern Oregon. A cold wedge of air remained in place over much
Condon, OR 8.9” -1° of Northeast Oregon and southern Washington. Periods of moderate to
. even heavy snow developed over the area. 7 day snow totals of 6 to 15
Mitchell, OR 7-4" 0° inches were common over much of the forecast area. The hardest hit areas

La Grande. OR 5.6” 0 were Central Oregon and the Blue Mountains. Temperatures dropped
’ ’ well below zero in many locations after the snowfall.



NEXLAE-Col lege of DuPage R

Location Total Frz
Snow Rain?

NEXR
[dBZ]
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Pendleton 3.4" Y
Meacham 7.0” N
Redmond Trace N
Pasco 1.0” N
Walla Walla 1.0” Y
Yakima 0.3 N
Hermiston 0.1 Y
Ellensburg 0.8” N
Condon 1.27 Y
Easton Trace N
Heppner 1.0 N/A [ | S
John Day 4.2" N gl o e g Speed ¥ Dwell ¥ Dwell ¥

A storm system moved through the area bringing a
mixture or snow, sleet, freezing rain and some rain.
Snowfall was very wet and slick. Numerous accidents
were reported on area roadways due to the wintry mix.



/ Drought Improves

: December 27, 2016
U - S = Dr ou gh t M oni tor (Released Thursday December 29, 2016)

Valid 7 am. EST

West
Statistics type: | Traditional Percent Area ~ Exporttable: @ @r @
Week | pop4 | D1Da | D2D4
r J 20?;?;'27 5219 | 4781 | 2247 9.10 5.43 244
ZL::;‘:V;‘;: 4400 | 5600 | 2560 9.82 5.56 263
3;:::3;? 2778 | 7222 | 3095 | 1345 | 577 281
Sta";’;f:f;_‘gy“r 3317 | 6683 | 4507 | 2030 @ 1592 | 685
j e _ S“";::;N_;:fg“' 2778 | 7222 | 3095 | 1345 | 577 | 281
a 02": 11::;3? 3317 | 6683 | 4507 | 2030 | 1592 | 685

\11_/// Estimated Population in Drought Areas: 43,41 7,1 99 View More Statistics
]

" S N

Intensity:
DO (Abnormally Dry) D2 (Severe Drought) . D4 (Exceptional Drought)
et
i, D1 (Moderate Drought) () D3 (Extreme Drought)
Y
The Drought Monitor focuses on broad-scale conditions. Local conditions may vary. See
accompanying text summary for forecast statements.
Author(s):
Download: @ @ r@ Brad Rippey, U.S. Department of Agriculture
. J

The latest drought monitor shows improvement over much of the region. Some Do and even a
very small area of D1 drought is lingering over eastern, and especially southeastern Oregon. The
substantial October rainfall, periods of rain through November, and periods of snow and rain in
December allowed much of the area to be removed from any drought categories.

e

4
z
g
Z
z

2




The monthly drought outlook for January from CPC indicates drought removal likely
across most of eastern Oregon. A deep mountain snow pack is beginning to develop.

U.S. Monthly Drought Outlook

Drought Tendency During the Valid Period Valid for January 2017

Released December 31, 2016

i on
) y

Depicts large-scale trends based

on subjectively derived probabilities
guided by short- and long-range
statistical and dynamical forecasts
Use caution for applications that

can be affected by short lived events
"Ongoing" drought areas are

based on the U S. Drought Monitor
areas (intensities of D1 to D4)

NOTE: The tan areas imply at least
a 1-category improvement in the
Drought Monitor intensity levels by
the end of the period, although
drought will remain. The green
areas imply drought removal by the
end of the period (D0 or none)

- Drought persists
Drought remains but improves

Drought removal likely

Author:
Rich Tinker

NOAA/NWS/NCEPR/Climate Prediction Center

< Drought development likely
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http://go.usa.gov/3eZGd
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= La Nina Advisory Continues

SST Anomalies

Currently, cooler than average sea
\J\”\\ surface temperatures were observed in
, \’\’\\_/\/\/ all Nino regions except, 1 &2.
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T A La Nina Advisory continues, which
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2] means La Nina Conditions are now
03" RN present.
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e e A transition to ENSO Neutral
j FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC o ;

e Conditions is expected between now
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3 and March 2017.
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This La Nina is expected to remain
2016 . . . .
{NING 142 weak, but is still having an impact on

\,\/\/ the atmospheric weather patterns this

\/ winter,
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Oregon SNOTEL Current Snow Water Equivalent (SWE) % of Normal

Jan 01, 2017
4 Hood, Sandy, Umatilla, Walla Walla, Willow
Lower Deschutes

Current Snow Water
Equivalent (SWE)
Basin-wide Percent
of 1981-2010 Median

[ ] unavaiiaie -
B o
[ s0-69%
70- 89%
[ 0- 109%
[ 10-120%
I 120 149%
-

Dats unavailable at time

of posting or measurement

is not reprezentative at this

time of year
Provisional Data
Subject 1o Revision
USDA T T m————is
—_— 0 10 20 40 60 30 100
- The snow water equivalent percent of nommal represents the current Prepared by:

snow water equivalent found at selected SNOTEL sites in or near the basin USDA/NRCS National Water and Climate Center
0 N RCS compared to the average value for those sites on this day. Data based on Portland, Oregon

V the first reading of the day (typically 00:00). hitp:/fiwww.wce.nres.usda.gov

Snow pack is running between about 105 to 135 percent of normal across Oregon as of
January 1% 2017. Additional snow has already fallen in the first few days of January, and
more is expected through the month.



Jan 01, 2017

Current Snow Water
Equivalent (SWE)
Basin-wide Percent
of 1981-2010 Median
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Washington SNOTEL Current Snow Water Equivalent (SWE) % of Normal
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Prepared by:

snow water equivalent found at selected SNOTEL sites in or near the basin
compared to the average value for those sites on this day. Data based on
the first reading of the day (typically 00:00).

ONRCS

USDA/NRCS National Water and Climate Center
Portland, Oregon
http:/fwww.wcc.nrcs.usda.gov

Snow pack has rapidly increased to between 9o-130 percent of normal across the state of
Washington as of Jan 1%t. The forecast calls for more snowy periods through January.






]aprature Outlook

MZ; v &,  This graphic is issued by the Climate
A Prediction Center or CPC and is the
. £ 0. Temperature Outlook for the month of
January. The cool colors indicate a
greater chance of below normal
temperatures and the warm colors
represent a greater chance of above
normal temperatures. The time period
~ for the normals runs from 1981-2010.

Temperatures in January are forecast
to likely remain below normal across
the Pacific Northwest. This area of
higher probabilities of below normal
temperatures also extends to include
most of the western US. Higher
chances for above normal
temperatures can be found across the
south and up the East Coast.
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Precipitation Outlook

This graphic is CPC's Precipitation
Outlook for the month of January.
The green colors represent a greater
chance of above normal precipitation,
and the brown colors represent a
greater chance of below normal
precipitation. Much of eastern
Washington and eastern Oregon have
higher probabilities for above average
precipitation totals in January
However, the highest probabilities for
above average precipitation will be
found along and just east of the
Continental Divide, in Montana,
Wyoming and Colorado. There will
also be an area above average
precipitation over the Lower
Mississippi Valley and Southeast.
Drier than average conditions are
favored over W. Texas and S. Florida.



Thank Youwu!



